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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the lowering of brightness and 
contrast by preventing the lowering of brightness due to contamination of 
liquid crystal caused by columnar spacers and the generation of an 
electric short-circuit between substrates. 

SOLUTION: This device is equipped with polarizing plates POL1, POL2 
and a driving means for applying a driving voltage to a group of electrodes. 
The device is provided with the arrayed structure of the electrodes 
arranged as the group of electrodes applies a primarily parallel voltage to 
boundaries between orientation controlling layers ORI1, ORI2 and a liquid 
crystal layer LC and columnar spacers SP formed by patterning of an 
overcoat layer OC film-formed on the upper layer of black matrices BM 
an color filters FIL and under the lower layer of the orientation controlling 
layer ORI2. In this case, the base part and the top part of the columnar 
spacer SP have about the same area, its cross-section in the direction in 
parallel to the plane of substrates has an acute angle shape to the 
direction of rubbing and the top part of the orientation controlling layer 
ORI2 film-formed on the upper layer of the columnar spacer SP is brought 
in contact with the orientation controlling layer ORI1 of the other 
substrate SUB1. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate of a couple at least with transparent one side. The black matrix made to intervene between at 
least two or more kinds of light filters from which the color for the color display formed in one side of the substrate of 
the aforementioned couple differs, and each light filter. The electrode group formed on the substrate of another side of 
the substrates of the aforementioned couple. The liquid crystal panel which has an orientation control layer for making 
the molecular arrangement of the layer of the liquid crystal constituent which has a dielectric anisotropy between the 
substrates of the aforementioned couple, and the layer of this liquid crystal constituent arrange in the predetermined 
direction. Driving means for impressing driver voltage to the polarizing plate by which the polarization shaft was made 
to intersect perpendicularly and the laminating was carried out to each of the substrate of the aforementioned couple, 
and the aforementioned electrode group. Are the liquid crystal display equipped with the above, and the 
aforementioned electrode group receives the interface of the aforementioned orientation control layer and the layer of 
the aforementioned liquid crystal constituent. It has the electrode array structure arranged so that parallel voltage may 
mainly be impressed, the upper layer of one [ at least ] aforementioned black matrix of the substrate of the 
aforementioned couple, and a light filter - a pillar-shaped spacer - having -- the aforementioned pillar-shaped spacer - 
- the base section and crowning - abbreviation - in the same area And while having the configuration in which the 
cross section of a direction parallel to a substrate side has an acute angle to the direction of rubbing, the crowning of 
the orientation control layer formed by the upper layer of the aforementioned pillar-shaped spacer is characterized by 
being in contact with the orientation control layer formed in the substrate of aforementioned another side. 
[Claim 2] The liquid crystal display according to claim 1 with which the aforementioned pillar-shaped spacer is formed 
by patterning of the organic film formed by the upper layer of the aforementioned black matrix and a light filter, and 
the lower layer of the aforementioned orientation control layer, and is characterized by the bird clapper. 
[Claim 3] The liquid crystal display according to claim 1 characterized by the dielectric constant property or 
conductivity property of the aforementioned pillar-shaped spacer being higher than that of the aforementioned liquid 
crystal constituent. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the so-called liquid crystal display of the 
horizontal electric-field method equipped with the spacer of the new composition for keeping constant the distance 
between the substrates of the couple which starts a liquid crystal display, especially closes a liquid crystal constituent. 
[0002] 

[Description of the Prior Art] The liquid crystal display is widely adopted as a high definition display device for a note 
type computer or computer monitors in which color display is possible. 

[0003] This kind of liquid crystal display constitutes fundamentally the so-called liquid crystal panel with which at 
least one side pinched the liquid crystal constituent in the opposite gap of at least two substrates which consist of 
transparent glass etc. Form of impressing voltage to the various electrodes for pixel formation formed in the substrate 
of the above-mentioned liquid crystal panel alternatively, and performing lighting and putting out lights of a 
predetermined pixel (simple matrix liquid crystal display), It is roughly classified into form (active matrix liquid crystal 
display) of performing lighting and putting out lights of a predetermined pixel, by forming the various above- 
mentioned electrodes and the active element for pixel selection, and choosing this active element. 
[0004] As for active matrix liquid crystal display, what used TFT (TFT) as the active element is typical. Since [ thin ] it 
says that they are lightweight and the high definition which is equal to the Braun tube, the liquid crystal display using 
TFT has spread widely as a monitor for display terminals of OA equipment. 

[0005] It divides roughly into the means of displaying of this liquid crystal display from a difference of the drive 
method of liquid crystal, and the following two kinds are shown in it. It is the method which modulates and displays 
the light which one of them put the liquid crystal constituent by two substrates which the transparent electrode 
consisted of, it was operated on the voltage impressed to the transparent electrode, penetrated the transparent electrode, 
and carried out incidence to the layer of a liquid crystal constituent, and most products which have spread now have 
adopted this method. 

[0006] Moreover, it is made to operate by the electric field mostly formed in the substrate side between two electrodes 
constituted on the same substrate at parallel, and it is the method which modulates and displays the light which carried 
out incidence to the layer of a liquid crystal constituent from the crevice between two electrodes, an angle of visibility 
has the feature of latus remarkably, and another is a method very promising as active matrix liquid crystal display. The 
feature of this method is indicated by reference, such as a ****** No. 505247 [ five to ] official report, JP,63-21907,B, 
and JP,6- 160878, A, for example. Hereafter, the liquid crystal display of this method is called the liquid crystal display 
of a horizontal electric-field method. 

[0007] As for the distance between the substrates of a couple (thickness : cell gap of the layer of a liquid crystal 
constituent), it is common to distribute a spherical spacer (not shown) among both substrates, and to set it as a 
predetermined value. In addition, it can consider as the so-called display mode of a normally black by a polarizing 
plate being installed in the superficies of each substrate, respectively, making the polarization shaft of these polarizing 
plates intersect perpendicularly, and arranging. 

[0008] Moreover, what replaced with the above spherical spacers, formed the spacer of the shape of the shape of a 
cone and a multiple drill in the protective coat of a light-filter substrate fixed to a substrate, or carried out the 
laminating of the light-filter layer, and formed the pillar-like spacer fixed is indicated by JP,9-73088,A. However, only 
from a viewpoint that invention of an indication in this official report reduces the influence with poor rubbing which 
the length of hair of a rubbing cloth is disturbed by the spacer concerned, and is produced, the configuration and 
arrangement are specified and the thickness of the liquid crystal layer near [ by formation of a spacer / concerned ] the 
spacer differs from the purpose of this invention of reducing the fall of the brightness by differing from other portions, 
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or contrast. 

[0009] Drawing 8 is an important section cross section explaining an example of the composition of the liquid crystal 
display of the conventional horizontal electric-field method which formed the spacer for the coloring layer in piles. 
This liquid crystal display on one substrate SUB 1 The video-signal line DL, Counterelectrode CT The protective coat 
PSV and liquid crystal constituent which the pixel electrode PX was formed and were formed by these upper layers It 
has the orientation control layer ORI1 formed in the interface with the layer of LC. (It is also only hereafter called 
liquid crystal) The coloring layer FIL divided by the black matrix BM on the substrate SUB 2 of another side (light 
filter), It has the orientation control layer ORI2 formed in the interface with the overcoat layer OC formed so that these 
upper layers might be covered and the component of a light filter FIL or the black matrix BM might not affect the 
liquid crystal constituent LC, and the layer of liquid crystal LC. 

[0010] And in GI and AOF on one substrate SUB 1, an insulator layer and the video-signal line DL consist of two- 
layer [ of the electric conduction films dl and d2 ], and, in Counterelectrode CT, the electric conduction film gl to the 
pixel electrode PX consists of the electric conduction film g2. The direction of orientation of the molecule of liquid 
crystal LC is controlled by electric field almost parallel to the substrate formed between the pixel electrode PX and 
Counterelectrode CT, and image display accomplishes. 
[0011] 

[Problem(s) to be Solved by the Invention] In what formed the spacer of the shape of the above-mentioned shape of a 
cone, and a multiple drill, the cross-section configuration of the substrate of the pillar-shaped spacer SP and the right- 
angled direction serves as a taper form with which a crowning becomes [ the base section ] large small. Therefore, the 
thickness of the liquid crystal layer LC of the circumference of the pillar-shaped spacer SP becomes smaller than the 
thickness of the pixel center-section section. Therefore, the thickness of the liquid crystal layer LC becomes uneven 
within a viewing area, and the fall of brightness or contrast is caused. If area of the base section of the pillar-shaped 
spacer SP is made small, the area of the crowning will also become small. At this time, when the mechanical strength 
of the pillar-shaped spacer SP is large, the pillar-shaped spacer SP may destroy the insulating layer of the substrate of 
another side, and may reach conductive layers, such as an electrode. Moreover, liquid crystal is polluted with 
destruction of an insulating layer, and a brightness fall is caused. 

[0012] Similarly the adjoining light filter FIL explained by drawing 8 is piled up in the upper layer of the black matrix 
BM, thickness is enlarged, and, as for the cross-section configuration of the substrate of the pillar-shaped spacer SP, 
and the right-angled direction, the base section serves as a taper form with which a crowning becomes small greatly by 
the overcoat layer OC in which what formed the pillar-shaped spacer SP in the salient configuration of the overcoat 
layer OC which forms membranes on it is formed by the upper layer of a light filter FIL. The resolution of such a 
pillar-shaped spacer SP may receive restrictions from the component and manufacture process nature, and the base 
section may reach to a viewing area (pixel section). 

[0013] Therefore, the thickness dLCl of the liquid crystal layer LC of the circumference of the pillar-shaped spacer SP 
becomes smaller than the thickness dLC2 of the pixel center-section section. Therefore, the thickness of the liquid 
crystal layer LC becomes uneven within a viewing area, and the fall of brightness or contrast is caused. If area of the 
base section of the pillar-shaped spacer SP is made small, the area of the crowning will also become small. At this 
time, when the mechanical strength of the pillar-shaped spacer SP is large, the pillar-shaped spacer SP may destroy the 
insulating layer of the substrate of another side, and may reach conductive layers, such as an electrode. Moreover, 
liquid crystal is polluted with destruction of an insulating layer, and a brightness fall is caused. Furthermore, when 
transparent conductive layers, such as ITO, are formed also in the crowning of the pillar-shaped spacer SP like the 
publication to aforementioned JP,9-73088,A, an electric short circuit arises between substrates and there is a problem it 
becomes poor displaying. 

[0014] On the other hand, when the mechanical strength of the pillar-shaped spacer SP is small, the pillar-shaped 
spacer SP concerned is destroyed, the thickness (cell gap) of the liquid crystal layer LS becomes uneven, and there is a 
problem of causing display unevenness. 

[0015] If it forms on the summit of the light filter which showed the configuration of the pillar-shaped spacer SP to 
aforementioned drawing 8 or is made a cone or multiple drill type like the publication to aforementioned JP,9-73088,A 
In a configuration which the portion equivalent to which the length of hair of a rubbing cloth is serves as a crowning, 
and has a taper The area of the pillar-shaped spacer SP in contact with the substrate of the side in which the pillar- 
shaped spacer is not formed becomes very small. There is a problem of causing the brightness fall by contamination of 
liquid crystal, the poor display by the electric short circuit between substrates, and the display unevenness according 
liquid crystal layer thickness being uneven to a bird clapper by the same reason, with having described above. 
[0016] The purpose of this invention is to prevent the fall of the brightness by the liquid crystal contamination resulting 
from the pillar-shaped spacer, for the electric short circuit between substrates to carry out generating prevention, 
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suppress the fall of brightness or contrast, and offer a liquid crystal display without display unevenness. 
[0017] 

[Means for Solving the Problem] The following meanses were used for it in order this invention abolishes the 
ununiformity of the liquid crystal layer thickness of the pillar-shaped spacer circumference, and destroys the insulating 
layer formed in the substrate which a pillar-shaped spacer counters further, and to cause liquid crystal contamination or 
to prevent generating of the electric short circuit between substrates while it cancels the poor orientation resulting from 
the pillar-shaped spacer in rubbing processing of an orientation film. 

[0018] In order to cancel the fault of the poor orientation in rubbing processing, when making into a back side the side 
to which a rubbing cloth flows the side which the rubbing cloth of a pillar-shaped spacer hits first a front side, it 
considers as the configuration from which a front [ of a pillar-shaped spacer ] and back side serves as an acute angle to 
the direction of rubbing. The resistance which the front side of a pillar-shaped spacer gives to a rubbing cloth becomes 
small by this, and it becomes easy to restore the length of hair of a rubbing cloth to the original state behind a pillar- 
shaped spacer in accordance with the configuration of a pillar-shaped spacer. Therefore, the damage which a rubbing 
cloth receives with a pillar-shaped spacer should also tend to lessen [ necessary rubbing ] the back section of a pillar- 
shaped spacer. 

[0019] Furthermore, by forming so that the area of the base section of a pillar-shaped spacer and a crowning may 
become the same, the pressure given to the substrate which the crowning of a pillar-shaped spacer counters is eased, 
the insulating layer or protective coat of an opposite substrate are not damaged, and contamination of liquid crystal is 
prevented. 

[0020] Moreover, by not forming transparent electric conduction films, such as ITO, in the upper layer of a pillar- 
shaped spacer, only the pillar-shaped spacer whose opposite substrate is an insulator will contact, and the electric short 
circuit between substrates does not occur. That is, it is desirable to apply to the liquid crystal display of the horizontal 
electric-field method which formed all the electrode groups for driving liquid crystal in the active-matrix substrate side. 

[0021] That is, in order to attain the above-mentioned purpose, this invention has the feature at the point considered as 
the composition of a publication at the following. 

[0022] (1) The black matrix made to intervene between at least two or more kinds of light filters from which the color 
for the color display by which at least one side was formed in one side of the substrate of a transparent couple and the 
substrate of the aforementioned couple differs, and each light filter, An electrode group including the signal wiring 
formed on the substrate of another side of the substrates of the aforementioned couple, opposite wiring, etc., The liquid 
crystal panel which has an orientation control layer for making the molecular arrangement of the layer of the liquid 
crystal constituent which has a dielectric anisotropy between the substrates of the aforementioned couple, and the layer 
of this liquid crystal constituent arrange in the predetermined direction, Provide the driving means for impressing 
driver voltage to the polarizing plate by which the polarization shaft was made to intersect perpendicularly and the 
laminating was carried out to each of the substrate of the aforementioned couple, and the aforementioned electrode 
group, and the aforementioned electrode group receives the interface of the aforementioned orientation control layer 
and the layer of the aforementioned liquid crystal constituent. It has the electrode array structure arranged so that 
parallel voltage may mainly be impressed. It has the pillar-shaped spacer formed by patterning of the organic film 
formed by the upper layer of one [ at least ] aforementioned black matrix of the substrate of the aforementioned couple, 
and a light filter, and the lower layer of the aforementioned orientation control layer. While the cross section of the 
direction the base section and crowning of whose are the same area and where the aforementioned pillar-shaped spacer 
is parallel to a substrate side had the acute angle configuration to the direction of rubbing, the crowning of the 
aforementioned orientation control layer formed by the upper layer of the aforementioned pillar- shaped spacer 
considered as the composition which contacts the aforementioned orientation control layer of the substrate of 
aforementioned another side. 

[0023] In addition, as for an acute angle, the cross section of the pillar-shaped spacer in the above-mentioned 
composition does not mean only an acute angle completely to the direction of rubbing. That is, in the formation process 
of a pillar-shaped spacer, usually an angle is roundish and the above-mentioned acute angle means that the intersection 
of a tangent is an acute angle. 

[0024] By having considered as this composition, the heterogeneity of liquid crystal layer thickness is abolished and 
the liquid crystal display of high display quality without the fall of brightness or contrast is obtained. 
[0025] The aforementioned pillar-shaped spacer in (2) and (1) is formed by patterning of the organic film formed by 
the upper layer of the aforementioned black matrix and a light filter, and the lower layer of the aforementioned 
orientation control layer, and is characterized by the bird clapper. 

[0026] It is characterized by the dielectric constant property or conductivity property of the aforementioned pillar- 
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shaped spacer in (3) and (1) being higher than that of the aforementioned liquid crystal constituent. 

[0027] Unnecessary electric field are not formed in a viewing area of the composition of the above (2) and (3), but a 

cross talk is suppressed, and the liquid crystal display of high display quality is obtained by it. 

[0028] 

[Embodiments of the Invention] Hereafter, with reference to the drawing of an example, it explains in detail about the 
form of operation of this invention. The important section plan explaining the composition near 1 pixel of the liquid 
crystal panel which constitutes the horizontal electric-field method active matrix liquid crystal display which is the 1 st 
example of the liquid crystal display which drawing 1 requires for this invention, and drawing 2 are the cross sections 
which met the 1 - V line of drawing 1 . 

[0029] In drawing 2 , various kinds of electrode and each structure film which are arranged among the substrates SUB 1 
and SUB2 of a couple are the same as that of drawing 8 except for the pillar-shaped spacer SP. 
[0030] The drain electrode to which a video-signal line and SD2 extend from a video-signal line in drawing 1 and 
drawing 2 in DL, The counterelectrode as an opposite voltage-signal line with an opposite voltage-signal line and CT 
same [ CL ], and PX A pixel electrode, In a storage capacitance, the gate electrode as a scanning electrode with GL 
same [ a scanning signal line and GT ], and BM, a black matrix (the boundary line of pixel section opening shows) and 
TFT express TFT, and SP expresses [ the source electrode as a pixel electrode with same SD1, and Cstg ] a pillar- 
shaped spacer. 

[0031] Although the pillar-shaped spacer SP is ******(ed) each by one field of the video-signal line DL directly under 
the black matrix BM as shown in drawing 1 , it is not limited to this and one or more may be formed in arbitrary places 
other than a viewing area (pixel portion). Moreover, although the pillar-shaped spacer SP is formed in the light-filter 
substrate side, you may make it form in an active-matrix substrate side in this example. 

[0032] The electrode group for this liquid crystal display impressing electric field almost parallel to a substrate to the 
liquid crystal layer LC is formed in the active-matrix substrate side. The pillar-shaped spacer SP carries out patterning 
of a light filter FIL and the black matrix BM, the wrap overcoat layer OC is formed in them, and the orientation control 
layer ORI2 is formed by the front face like the pixel section. 

[0033] And the orientation control layer ORI2 of the crowning of this pillar-shaped spacer SP contacted the orientation 
control layer ORI1 formed by the active-matrix substrate, and has regulated the thickness of the liquid crystal layer LC. 

[0034] Drawing 3 is a typical perspective diagram explaining an example of the configuration of the pillar-shaped 
spacer in this example, the front [ of the direction of rubbing of a cross section parallel to a substrate ] and back side is 
[ the acute angle ] roundish of nothing, and the edge is roundish. In the exposure and the development process which 
are a formation process of the pillar-shaped spacer SP, it is eye a difficult hatchet to consider as the configuration 
which was square with diffusion of light, diffraction, etc., and this cannot be overemphasized by that the configuration 
which was square when creation was possible is sufficient. 

[0035] In addition, the configuration of the pillar-shaped spacer SP is good at the abbreviation prolate-ellipsoid type 
and the abbreviation ellipse which do not restrict to a cross-section rhombus as shown in drawing 1 and drawing 3 , 
and have the acute-angle section in a front [ of the direction of rubbing ], and back side. 

[0036] According to this example, the fall of the brightness by the liquid crystal contamination resulting from the 
pillar-shaped spacer can be prevented, generating of the electric short circuit between substrates can be prevented, the 
fall of brightness or contrast can be suppressed, and a liquid crystal display without display unevenness can be offered. 
[0037] Although the number of the pillar-shaped spacers SP per pixel is made into one piece in this example as shown 
in dra wi ng 1 , as described above, this number may not be restricted to one piece and may be arranged to the shape of a 
reel, and random regularly [ plurality ]. Moreover, if the dielectric constant property or conductivity property of the 
pillar-shaped spacer SP is higher than that of liquid crystal LC, electric field will be easy to be formed in the pillar- 
shaped spacer SP from liquid crystal LC. Therefore, liquid crystal LC becomes being hard to drive by electric field 
inter-electrode [ these ]. For this reason, it becomes easy to shade with the display mode of a normally black also in a 
portion without the pillar-shaped spacer SP. Therefore, it is desirable for the dielectric constant property or 
conductivity property of a pillar-shaped spacer to make it higher than that of the aforementioned liquid crystal 
constituent. 

[0038] according to this example — the base section and the crowning of a pillar-shaped spacer - abbreviation ~ by 
considering as the same area, the heterogeneity to which the thickness of a liquid crystal layer which was explained by 
aforementioned drawin g 8 becomes smaller than that of a viewing area near a pillar- shaped spacer is avoided, and 
generating of display unevenness can be suppressed 

[0039] Thus, it is possible to control the thickness of liquid crystal LC by the pillar-shaped spacer, and it is not 
necessary to use the spherical spacer (plastics bead) generally used. Therefore, a poor display when the fall and spacer 
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of contrast by the optical leakage from the spacer periphery which is easy to generate with a spherical spacer have been 
arranged unevenly, and the poor orientation in rubbing processing can be prevented. 

[0040] Next, the outline of the manufacture process of the liquid crystal display of each above-mentioned example is 

explained. , ... AC 

[0041] First, TFT TFT which repeats membrane formation and patterning and consists of an amorphous silicon Ab on 
0.7mm in thickness, and a 1.1mm glass substrate as one substrate SUB 1 like the process which forms known TFT, 
The electrode group of a storage capacitance Cstg, the pixel electrode PX, the source electrode SD 1, and 
Counterelectrode CT is formed. Two or more video-signal lines DL which impress predetermined voltage to the 
aforementioned electrode group through TFT TFT, Drain electrode SD 2 Two or more scanning signal lines GL and 
the gate electrode GT which control the flow of the opposite voltage-signal line CL and TFT TFT are formed in the 
shape of a grid, and an active-matrix substrate is created. 

[0042] TFT TFT, each electrode group, and each wiring are covered with an insulator layer GI and a protective coat 
PSV. Then, orientation film material is applied and calcinated, rubbing processing gives liquid crystal orientation 
control ability, and the orientation control layer ORI1 is obtained. 

[0043] Moreover, a photosensitive black resist is applied on 0.7mm in thickness, and a 1.1mm glass substrate as a 
substrate SUB 2 of another side, and a black matrix is formed through the process of the exposure using the photo 
mask which has a predetermined pattern, development, and baking. Next, photosensitive red and a green and blue resin 
resist are used, the process of the same exposure as the above, development, and baking is repeated, and the red 
coloring layer (light-filter layer) FIL (FIL (R), FIL (G), FIL (B)) is formed. 

[0044] In the position which wants to apply [ position ] a transparent ultraviolet-rays hardemng type resin resist to the 
whole surface, and to form Spacer SP on a light-filter layer, through the photo mask of a desired pattern, ultraviolet 
rays are irradiated and are developed. At this time, the protective coat OC and the pillar-shaped spacer SP which cover 
the black matrix BM and the light-filter layer FIL with stopping and calcinating in time when the portion which does 
not expose a developing time is not removed, either are formed. 

[0045] since the crowning (SUB1 side nose of cam) of the pillar-shaped spacer SP is almost flat - Monju of the area 
with not a gently-sloping order taper but the base section and a crowning almost same [ this pillar-shaped spacer SP ] - 
how ~ ** ~ it becomes the pillar-shaped spacer SP Moreover, irradiating and calcinating [ develop and ] ultraviolet 
rays through the photo mask which has a desired pattern in a position the transparent ultraviolet-rays hardening type 
resin resist after forming the black matrix BM and the coloring layer (light filter) FIL being applied and calcinated, 
covering the whole surface with a protective coat OC, applying an again transparent ultraviolet-rays hardemng type 
resin resist to and forming Spacer SP in can also obtain the pillar-shaped spacer SP. The orientation film ORI2 which 
applies orientation film material to a light-filter substrate, calcinates it after that, and has liquid crystal orientation 
control ability is obtained. 

[0046] In addition, it is as having described above that the pillar-shaped spacer SP may be formed in an active-matrix 
substrate (SUB1) side. In this case, irradiating and calcinating [ develop and ] ultraviolet rays through the photo mask 
which has a desired pattern in the position which wants to apply [ position ] a transparent ultraviolet-rays hardening 
type resin resist, and to form Spacer SP on the insulator layer PSV of an active-matrix substrate also obtains the pillar- 
shaped spacer SP. Moreover, a protective coat PSV is made to deposit by the height of the pillar-shaped spacer SP, the 
resin resist for patterns is applied, through the photo mask which has a desired pattern, ultraviolet rays are irradiated, 
and carry out patterning to a position to form the pillar-shaped spacer SP in, a protective coat PSV is **********ed by 
dry etching, and the pillar-shaped spacer SP section and a protective coat PSV can also be simultaneously formed by 
controlling this etching time. 

[0047] The active-matrix substrate and light-filter substrate which were manufactured as mentioned above are made to 
counter, it leaves a liquid crystal enclosure mouth, the periphery is fixed with adhesives, a liquid crystal constituent is 
enclosed between two substrates, and a liquid crystal enclosure mouth is closed with a sealing agent. Then, the liquid 
crystal display which regulates the interval of two substrates with a pillar-shaped spacer with a press, and has a 
predetermined cell gap is obtained. Thus, according to the formed liquid crystal display, there is little stress to a 
rubbing cloth, since the stability of the length of hair of a rubbing cloth also becomes high, generating of the display 
unevenness by poor rubbing is suppressed, and contamination of liquid crystal and the electric short circuit between 
substrates are also prevented, and the liquid crystal display of high-reliability and high display quality is obtained. 
[0048] Next, the driving means and the concrete example of a product of a liquid crystal display which applied this 
invention are explained. 

[0049] Drawing 4 is outline explanatory drawing of the driving means of the liquid crystal display which applies this 
invention, a liquid crystal display is constituted by set of two or more pixels by which the image display section has 
been arranged in the shape of a matrix, and each pixel is constituted so that the modulation control of the transmitted 
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light from the back light which has been arranged behind the aforementioned liquid crystal display and which is not 
illustrated can be carried out uniquely. 

[0050] On the active-matrix substrate (SUB1) which is one of the components of a liquid crystal display substrate, it 
extends in the x directions (line writing direction) to the effective pixel field AR, and it insulates with the scanning 
signal line GL and the opposite voltage-signal line CL which were installed in the direction (the direction of a train) ot 
y, respectively, and extends in the direction of y, and the video-signal line DL installed in the x directions is formed. 
[0051] Here, a unit pixel is formed in the field of the shape of a rectangle of the scanning signal line GL, the opposite 
voltage-signal line CL, and the video-signal line DL which is alike, respectively and is therefore surrounded. 
[0052] A liquid crystal display is equipped with the vertical-scanning circuit V and the video-signal drive circuit H as 
the external circuit, a sequential-scanning signal (voltage) is supplied to each of the aforementioned scanning signal 
line GL by the aforementioned vertical-scanning circuit V, and a video signal (voltage) is supplied to the video-signal 
line DL from the video-signal drive circuit H according to the timing. 

[0053] In addition, while a power supply is supplied from the liquid crystal drive power circuit 3, the image 
information from CPU1 is divided into an indicative data and a control signal, and, as for the vertical-scanning circuit 
V and the video-signal drive circuit H, is inputted by the controller 2, respectively. 

[0054] Drawin g 5 is explanatory drawing of an example of the drive wave of the liquid crystal display which applies 
this invention. In this drawing, make opposite voltage into the binary alternating current square wave of VCH and 
VCL, it is made to synchronize with it, and the non-choosing voltage of the scanning signals VG (l-l) and VG (i) is 
changed with binary [ of VCH and VCL ] for every scanning interval. Amplitude value of the amplitude width of face 
of opposite voltage and non-choosing voltage is made the same. 

[0055] Video-signal voltage is the voltage which deducted one half of the amplitude of voltage to opposite voltage to 
impress to a liquid crystal layer. 

[0056] Although a direct current is sufficient as opposite voltage, the peak swmg of video-signal voltage can be 
reduced by alternating-current-izing, and it becomes possible to use a pressure-proof low thing for a video-signal drive 
circuit (signal side driver). 

[0057] D rawin g 6 is an expansion perspective diagram explaining the whole liquid crystal display composition by this 
invention and explains the concrete structure of a liquid crystal display (liquid crystal display module:MDL which 
unified hereafter the liquid crystal panel which comes to stick two substrates SUB1 and SUB2, driving means, a back 
light, and other composition members is called). 

[0058] The shielding case which SHD becomes from a metal plate (it is also called a metal frame), the circuit board 
(PCB1 ~ drain side-circuit substrate: - the circuit board for a video-signal line drive --) from which a display window 
and INSs 1-3 constitute an insulation sheet, and, as for PCBs 1-3, WD constitutes driving means PCB2 a gate side- 
circuit substrate and PCB3 An interface-circuitry substrate, Joyner to whom JN 1-3 connects one to circuit board PCB3 
comrades electrically, A tape career package and PNL TCP1 and TCP2 A liquid crystal panel, GC a shading spacer 
and PRS for a rubber cushion and ILS A prism sheet, The bottom case where a light guide plate and RFS were formed 
with the reflective sheet, and MCA was formed [ SPS ] for a diffusion sheet and GLB of unification fabrication (mould 
frame), The rubber bush where in MO a fluorescence pipe and LPC support a lamp cable and, as for GB, opening of 
MCA and LP support the fluorescence pipe LP, A pressure sensitive adhesive doudle coated tape and BL show the 
back light which BAT becomes from a fluorescence pipe, a light guide plate, etc., accumulate a diffusion board 
member due to arrangement illustration, and the liquid crystal display module MDL is assembled. 
[0059] The liquid crystal display module MDL has two sorts of receipt and attachment components, the bottom case 
MCA and a shielding case SHD, and makes the metal shielding case SHD which carried out receipt fixation of 
insulation sheet INSs 1-3, the circuit boards 1-PCBs 3, and the liquid crystal panel PNL, and the bottom case MCA 
which contained the back light BL which consists of the fluorescence pipe LP, a light guide plate GLB, a pnsm sheet 
PRS, etc. come to coalesce. . . . . 

[0060] The integrated circuit chip for driving each pixel of a liquid crystal panel PNL is earned in the circuit board 
PCB 1 for a video-signal line drive, and the timing converter TCON which processes into the interface-circuitry 
substrate PCB 3 the integrated circuit chip which accepts control signals, such as acceptance of the video signal from 
an external host and a timing signal, and timing, and generates a clock signal is carried. 

[0061] The clock signal generated by the above-mentioned timing converter is supplied to the integrated circuit chip 
carried in the circuit board PCB 1 for a video-signal line drive through the clock signal line CLL laid by the interface- 
circuitry substrate PCB 3 and the circuit board PCB 1 for a video-signal line drive. 

[0062] The interface-circuitry substrate PCB 3 and the circuit board PCB 1 for a video-signal line dnve are multilayer- 
interconnection substrates, and the above-mentioned clock signal line CLL is formed as inner layer wiring of the 
interface-circuitry substrate PCB 3 and the circuit board PCB 1 for a video-signal line dnve. 
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[0063] In addition, the drain side-circuit substrate PCB 1 for driving TFT, the gate side-circuit substrate PCB 2, and the 
interface-circuitry substrate PCB 3 are connected to a liquid crystal panel PNL with the tape career packages TCP1 and 
TCP2, and it connects by Joyner 1 , 2, and JN 3 between each circuit board. 

[0064] A liquid crystal panel PNL is the active matrix liquid crystal display of the horizontal electric-field method by 
said this invention, and in order to maintain the interval of the two substrates to a predetermined value, it is equipped 
with the pillar-shaped spacer explained in the aforementioned example. 

[0065] Drawin g 7 is the perspective diagram of the note type computer as an example of electronic equipment which 
mounted the liquid crystal display by this invention. 

[0066] This note type computer (portability type personal computer) consists of the keyboard section (this soma) and a 
display connected with this keyboard section with the hinge. In the keyboard section, signal generation functions, such 
as a keyboard, a host (host computer), and CPU, are contained, it has a liquid crystal panel PNL in a display, and PCB3 
which carried the drive circuit boards PCB1 and PCB2 and the control chip TCON around it, the inverter power supply 
substrate which is a back light power supply are mounted. 

[0067] And the liquid crystal display module explained by the above-mentioned liquid crystal display panel PNL, the 
various circuit boards PCB1, PCB2, and PCB3, the inverter power supply substrate, and drawing 1 1 that unified the 
back light is mounted. 
[0068] 

[Effect of the Invention] As explained above, according to this invention, the resistance which gives a front [ to the 
direction of rubbing of a pillar-shaped spacer ] and back side to the rubbing cloth in rubbing processing by having 
considered as the acute angle configuration becomes small, and it becomes easy to restore the length of hair of a 
rubbing cloth to the original state by the back glass side of a pillar-shaped spacer in accordance with the configuration 
of a pillar-shaped spacer. Therefore, there are few damages which the length of hair of a rubbing cloth receives by the 
back side of a pillar-shaped spacer, and poor rubbing by the side of back is reduced. 

[0069] furthermore, the area of the base section of a pillar-shaped spacer, and a crowning - abbreviation - the pressure 
which the crowning of a pillar-shaped spacer gives to an opposite substrate can be eased by having formed, the injury 
on the insulator layer of an opposite substrate or a protective coat can be prevented so that it may become the same, 
and contamination of liquid crystal can be avoided 

[0070] Moreover, in transparent electrodes, such as ITO, not existing in the upper layer of a pillar-shaped spacer, only 
the pillar-shaped spacer whose opposite substrate is an insulator will contact, and the electric short circuit between 
substrates does not occur. 

[0071] Thus, according to this invention, the liquid crystal display of high-reliability and quality image display is 
obtained. 
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